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(g) Amorphous polyoeter compositions and uses thereof. 

Q) An amorphous polyester composition according to the 
present invention comprises (A) a low crystalline polyolefin 
modified with unsaturated carboxylic acids. (B) an amorphous 
polyester. (C) a silane coupling agent and (0) an optional 
inorganic filler, wherein (A) forms a matrix phase and (B) forms 
a domain phase. This amorphous polyester composition has 
excellent adhesion properties to different materials such as 
metal and has excellent damping performance, and Ihersfore 2 
damping matenal having excellent initial adhesion properties 
and water-resistant adhesion oroperties and excellent damping 
oerformance. particularly at high temperatures can be obtained 
from such an amorphous polyester composition. 
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Description 

AMORPHOUS POLYESTER COMPOSITIONS AND USES THEREOF 



TECHNICAL FIELD OF THE INVENTION 
5 This invention relates to amorphous polyester compositions and uses thereof, and. more particularly, to 
amorphous polyester compositions having excellent adhesion properties to different materials such as meta! 
as well as to damping materials formed from the amorphous polyester compositions having good 
water-resistant adhesion properties and excellent damping performance at a high temperature region. 

W BACKGROUND OF THE INVENTION 

Japanese Patent Publication No. 28223/1984 (corresponding to U.S. Patent No. 4172859) describes a 
composition comprising a polyester and a modified polyolefin wnerein the polyester forms a matrix phase and 
the modified polyolefin forms a domain phase. Further. Japanese Patent Publication No. 54058/1982 describes 
a composition wherein a modified polyolefin is incorporated into a polyester in a weight ratio of modified 
15 polyolefin to polyester of from 1:10 to 4:1. Furthermore. Japanese Patent Laid-Open Publication 
No. 203546/1982 describes a metal product coated with a resin composition comprising a polyolefin which 
may be modified and a polyester which may be amorphous. 

On the other hand, there have been proposed compositions having a stiane coupling agent incorporated 
therein. Japanese Patent Laid-Open Publication No. 253536/1985 describes a sandwich steel plate for 
20 damping wherein a viscoelastic material which may contain a filler treated with a silane coupling agent is used 
to form an intermediate layer. Further. Japanese Patent Laid-Open Publication No. 31838/1980 describes a 
sandwich steel plate wherein a molten mixture of a polyolefin, a silane coupling agent, a filler and a radical 
generator is used to form an intermediate layer. 

Among the prior arts described above, an object of the polyester composition disclosed in Japanese Patent 
25 Publication No. 28223/1984 is to improve the impact characteristics of the polyester. The matrix and domain 
phases are different from those of an amorphous polyester composition according to the present invention. 
Naturally. Japanese Patent Publication No. 28223/1984 discloses only crystalline polyesters. Further, it does 
not describe the incorporation of a silane coupling agent. Furthermore, it does not describe nor suggest the 
adhesion to different materials such as metal and damping performance at all. 
30 Further, an object of the polyester composition disclosed in Japanese Patent Publication No. 54058/1982 is 
to improve their impact characteristics. Accordingly, all of the polyesters disclosed are crystalline. Similar to 
Japanese Patent Publication No. 28223/1984 described above. Japanese Patent Publication No. 54058/1982 
does not suggest the incorporation of a silane coupling agent, the adhesion to different materials and damping 
performance. Japanese Patent Laid-Open Publication No. 203546/1982 does not describe the incorporation of 
35 a silane coupling agent in polyester compositions. It does not suggest their damping performance. 

Japanese Patent Laid-Open Publication No. 253536/1985 does not describe amorphous polyesters and 
modified low crystalline polyolefins. Further, a silane coupling agent is used to improve the dispersibility in 
incorporating a filler into a composition, and Japanese Patent Laid-Open Publication No. 253536/1985 does 
not suggest that the silane coupling agent is used alone. Furthermore, both the filler and the coupling agent 
40 are incorporatated in large amounts. 

In the polyolefin composition disclosed in Japanese Patent Laid-Open Publication No. 31838/1980. the 
presence of the filler is essential. Further, as can be seen from the composition, the silane coupling agent is 
used to graft it to a base polyolefin to modify the polyolefin. Of course, Japanese Patent Laid-Open Publication 
No. 31838/1980 suggest neither amorphous polyesters nor modified low crystalline polyolefins. 
45 The prior art compositions described above are not entirely satisfactory with respects to adhesion 
properties to different materials, and damping performance, particularly at a high temperature region. 

OBJECTS OF THE INVENTION 
An object of the present invention is to provide an amorphous polyester composition having good adhesion 
50 properties to different materials such as metal, i.e.. initial adhesion properties and good water-resistant 
adhesion properties. 

Another object of the present invention is to provide a damping material comprising an amorphous 
polyester composition having excellent damping performance, particularly at a high temperature region, e.g.. 
from 80° to 1 00*^0 . 

55 Other objects of the present invention will be become apparent from the following description. 

SUMMARY OF THE INVENTION 

A first amorphous polyester composition according to the present invention is a resin composition 
comprising (A) a low crystalline polyolefin modified with unsaturated carboxylic acids. (8) an amorphous 
60 polyester and (C) a silane coupling agent, wherein (A) is present from 300/o to 6OO/0 by weight; (8) is present 
from 400/0 to 700^0 by weight; (C) is present from 0.05 to 4 parts by weight per 100 parts by weight of the total 
amount of (A) and (8); and (A) forms a matrix phase and (B) forms a domain phase. 

A second amorphous polyester composition according to the present invention comprises (A) a low 
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crystalline polyolef.n modified with unsaturated carboxylic acids. (B) an amorphous polyester (C) asilane 
coupling agent and (0) an inorganic filler wherein (A) is present from 30o/o to 6OO/0 by weiqhf {Bl is oresent 
from 400/0 to 700/o by weight: (C) is present from 0.05 to 4 pans by weight per 100 parts by weight of the total 
amount of (A) and (B) : (D) is present from 0.5 to 4 parts by weight per 100 parts by weight of the total amount 
of (A) and (B); and (A) forms a matrix phase, and (8) forms a domain phase. 

The first amorphous polyester composition or second amorphous polyester composition as described 
above is used as a damping material. 

BfllEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 and 2 are electron micrographs of amorphous polyester compositions according to the present 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Amorphous polyester compositions according to the present invention and their uses will be described in 
detail. 



(A) Low Crystalline Polyolefin 

A low crystalline polyolefin which is the base of a modified low crystalline polyolefin which is one component 
of an amorphous polyester composition of the present invention is a polyolefin having a crystallinity of from OO/o 
to 200/0. Examples of such low crystalline polyolefins include homopolymers or copolymers of alpha-olefins 
such as ethylene, propylene. 1-butene, 1-hexene. 1-heptene, 4.methyl-1-pentene, 1-octene, and 1-decene. 

Examples of unsaturated carboxylic acids used to modify said low crystalline polyolefins include 
unsaturated carboxylic acids such as acrylic acid, methacrylic acid, alpha-ethylacrylic acid, maleic acid, 
fumaric acid, itaconic acid, citraconic acid, tetrahydrophthalic acid, methyl tetrahydrophlhalic acid 

^ — i^.v-ys-.v^i^.-c. .jMCMi-^-cnc-couiodiuOAyni; duo (iNaoic ACiQ^). and methyl-endo-cis-bicy- 

clo(2.2.11hept-5-ene-2.3-dicarboxylic acid diethyl Nadic Acid®); and derivatives of unsaturated carboxylic 
acids such as acid halides. amides, imides. acid anhydrides and esters of said unsaturated carboxylic acids. 
Examples of such compounds include maleoyi chloride, maletmide, maleic anhydride, citraconic anhydride! 
monomethyi maleate. and dimethyl maieate. Of these, unsaturated dicarboxylic acid and acid anhydrides 
thereof are suitable. Maleic acid. Nadic Acid and acid anhydrides thereof are particularly suitable. 

The modified low crystalline polyolefins (A) are obtained by grafting the unsaturated carboxylic acids 
described above to low crystalline polyolefins. The modified low crystalline polyolefins obtained by grafting 
from 0.3 to 0.6 parts by weight of the unsaturated carboxylic acids to 100 parts by weight of the low crystalline 
polyolefins are usually used as a principal component. 

(B) Amorphous Polyester 

Amorphous polyesters (B) include polyesters formed by reacting (a) a dihydroxy compound unit selected 
from aliphatic glycols such as ethylene glycol, propylene glycol, 1,4-butane did, neopentyl glycol, and 
hexamethylene glycol, alicyclic glycols such as cyclohexanedimethanol. aromatic dihydroxy compounds such 
3S bisphenol. 1,3-bis(2-hydroxyethoxy)benzene. 1.4-bis(2-hydroxyethoxy}ben2ene and mixtures thereof; with 
(b) a dicarboxylic acid unit selected from aromatic dicarboxylic acids such as teraphthalic acid, isophthalic 
acid, and 2,6-naphthalenedicarboxylic acid, aliphatic dicarboxylic acids such as oxalic acid, succinic acid, 
adipic acid, sebacic acid, and undecanedicarboxylic acid, alicyclic dicarboxylic acids such as hexahydroter- 
aphthalic acid, and mixtures thereof. The polyesters may be modified with a small amount of polyhydroxy 
compounds having at least three valence such as triol or polycarboxylic acids having at least three valence 
such as tricarboxylic acid provided that the resulting polymers are amorphous resins and exhibit 
thermoplasticit/. 

Examples of such amorphous polyesters include (i) amorphous isophthalate polymers formed by reacting 
(a) a dicarboxylic acid component wherein from 15 to 100 mole o/o. preferably from 50 to 100 mole o/o of the 
dicarboxylic acid component is isophthalic acid and the remainder is other dicarboxylic acids such as 
terephthalic acid, with (b) a dihydroxy compound component such as ethylene glycol; and (ii) amorphous 
terephthalate copolymers formed by reacting (a) a dicarboxylic acid component consisting of terephthalic acid 
with (b) a dihydroxy compound component wherein from 15 to 50 mole o/o of the dihydroxy compound 
component is cyclohexanedimethanol and the remainder is other dihydroxy compound component such as 
ethylene glycol. 

Of the amorphous isophthalate polymers described above, the isophthalate polymers wherein the 
remainder of the dicarboxylic acid component is terephthalic acid, and from 5 to 90 mole o/o, preferably from 10 
to 15 mole o/o of the dihydroxy compound is l,3-bis(2-hydroxyethoxy)benzene or 1 .4-bis(2-hydrox- 
yethoxy)benzene and from 95 to 5 mole o/o, preferably from 90 to 75 mole o/o of the dihydroxy compound is 
ethylene glycol, are preferable because such isophthalate polymers have the excellent damping properties at a 
temperature of from 80" to 100° C in comparison with the other polyester used in the same amount. 

While the glass transition temperature (Tg) of such amorphous polyesters (B) can be present in various 
ranges, it is usually from about 40° to 100" C. preferably from 50° to 60° C. 

By the amorphous polyester as used herein is meant a resm which does not occur any devitrification due to 
a crystallization when it is allowed to stand for at least 3 hours under an atmosphere at 190^0 and which does 
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not possess distinct crystallization or crystal fusing peaks as measured by DSC. The Tg is a value determined 
from the transition point of the latent heat by DSC when heated at an elevating rate of 10^C/min. 

The molecular weight of the amorphous polyester (B) used in the present invention is not particularly limited 
unless the liim-forming properties of the composition are hindered. The amorphous polyester (B) has usually 
an I.V. of at least 0.6 dl/g. preferably from 0.8 to 0.9 dl/g as measured in orlho-chlorophenol at 25" C. 

The commercially available amorphous polyesters (B) as described above include KODAR® PETG and PCTA 
which are products manufactured by Eastman Kodak. 



(C) Silane Coupling Agent 

Silane coupling agents (C) are incorporated into the amorphous polyester compositions of the present 
invention to improve the adhesion properties of the composition comprising the modified low crystalline 
polyolefin (A) and amorphous polyester (B) described above, particularly to improve the initial adhesion 
properties or water-resistant adhesion properties to different materials such as metal during high speed 
lamination. The incorporation of the silane coupling agent (C) increases the vibration loss coefficient t| at the 
I same blend proportions of (A) and (B) as compared with the composition containing no silane coupling agent. 
Thus, the incorporation of the silane coupling agent also exhibits such an unexpected effect that the damping 
performance is improved. 

Known various silane coupling agents can be used in the present invention. Of these, gamma-glycidoxypro- 
pyltrimethoxysilane and beta-(3,4-epoxycyclohexyl)ethyltrimethoxysilane »are preferable. The former is most 
0 preferable. However, the other silane coupling agents may be used. Examples of such silane coupling agents 
are examplified in "Crosslinking Agent Handbook" pp 558-561 published by Taisei Sha, Japan. 

The first amorphous polyester composition according to the present invention is a blend of the (A). (B) and 
(C) components described above. In this blend, (A) is present from 300/o to SOO/o by weight, preferably from • 
400/0 to 50% by weight, (B) is present from 400/o to 700/o by weight, preferably from 50% to SOO/o by weight, and 
5 (C) is incorporated in an amount of from 0.05 to 4 parts by weight, preferably from 1 to 2 parts by weight per 
100 parts by weight of the total amount of (A) and (B). Further, in the composition, the low crvstalline polyolefin 
(A) should form a matrix phase and the amorphous polyester (B) should form a domain phase. If the resins 
constituting the matrix and domain phases are contrar/ to the case described above, the long term 
water-resistant adhesion durability cannot be expected possibly due to the water adsorption properties of the 
30 polyester and the thin film-forming properties are lowered. 

As described above, in the present invention modified products of low crystalline polyolefins are used as the 
modified polyolefins. If modified high crystalline polyolefins are used as the modified polyolefins. the blend 
system of the modified high crystalline polyolefin and the amorphous polyester cannot exhibit sufficient 
adhesion strength even if the silane coupling agent is used in the combination with the high crystalline 
35 components. It such a blend is adhered and laminated to different materials such as metal, the aggregation 
and break of the inner resins tend to occur under a low stress and the formability and processability tend to be 
lowered. Further, in the blend ratio described above, if the proportion of (A) is too small, the constitution of the 
matrix and domain phases will be reversed to form a composition exhibiting poor adhesion properties and 
processability. If the proportion of (A) is too large, the damping performance will be lowered. If the proportion 
40 of (C) is too small, the water-resistant adhesion properties and damping performance will not be improved. If 
the proportion of (C) is too large, the composition will become rigid to lower the damping performance and 
processability. 

It is possible to confirm that the present composition has the phase structure as descnbed above by 
observing by means of an electron microscope. 

45 

(D) Inorganic Filler 

A second amorphous polyester composition according to the present invention can contain an inorganic 
filler in addition to the components (A). (B) and (C) as described above. 

The incorporation of the inorganic filler (D) into the amorphous polyester composition facilitates the 
granulation of said amorphous polyester composition. The amorphous polyester composition comprising the 
above components (A). (B) and (C) is granulated by means of a granulator after premixing by means of a 
Henschet mixer or tumbling mixer. During this time, if only the three components are used, blocking may occur . 
at the hopper of the granulator and no raw materials are normally fed to the granulator in some cases. In such 
case, the addition of the inorganic filler (D) to the amorphous polyester composition in addition to the above 
55 components (A), (B) and (C) can prevent any blocking. 

Examples of the inorganic fillers (D| which can be used herein include known inorganic fillers such as taic. 
silica calcium carbonate, clav. and mica. When the damping material is obtained in the form of a film, the 
particle size and particle size distribution are suitably selected so that the film-forming properties are not 

impaired. ^ * k ho 

60 The second amorphous polyester composition according to the present invention is a blend of ^^e aoove 
components (A)-(D). wherein (A) is present from 300/o to 6OO/0 by weight, preferably from 40o/o to 50Wo by 
weight (B) is present from 400/o to 700/o by weight, preferably from 500/o to 6OO/0 by weight. (C) is incorporated 
in an amount of from 0.05 to 4 parts by weight, preferably from 1 to 2 parts by weight per 100 parts by weight ot 
the total amount of (A) and (B). and (0) is incorporated in an amount of from 0.5 to 4 pans by weight, preferably 
65 from 1 to 2 parts by weight per 100 parts by weight of the total amount of (A) and (B). Further, m the 
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romoosition ihe low crystalline polyolefin (A) should form a matrix phase and the amorphous polyester (B) 
Should form a domain phase. If the resins constituting the matrix and domain phases are contrary to the case 
described above the long term water-resistant adhesion durability cannot be expected possibly due to the 
water adsorption properties of the polyester and the thin film-forming properties are lowered. 

The amounts of the components (A). (B) and (C) used in the second amorphous polyester composition 5 
accordinq to the present invention are determined by the same reasons as those of the first amorphous 
oolvester composition according to the present invention. If the amount of the inorganic filler (0) used is too 
small or too large, the formability and processability during granulation process or dunng film formation 

The wmpo'^tioTof'me present invention is obtained by a process wherein (A). (B). (C) and optical (D) are W 
simultaneously molten and blended ; or a another process wherein (B) , (C) and (0) are molten and blended and 
thereafter (A) is added the resulting mixture to melt and blend all of the component. 

Other resins may be incorporated into the amorphous polyester compositions according to the present 
inventions in the range which does not significantly impair their properties. Examples of such resins include 
ethvlene-(meth) acrylic acid copolymers, ethylene-(meth) acrylic acid salt copolymers, ethylene-(meth) acrylic IS 
Ler cooolvmers Of course, it will be obvious to those skilled in the art that other known resins can be used. 

While the amorphous polyester compositions according to the present invention are suitable for various 
uses it is possible to use them as damping materials, particularly high temperature damping materials by 
exoectinq their damping performance. That is, the amorphous polyester compositions according to the 
Snnvention have a large loss coefficient n at a temperature of at least 80»C. particularly from 80' to 20 
100° C and therefore are suitable for use as damping materials for the engine peripheral merybers such as oil 
pans in this case, many compositions are used in the form of a metal plate-compos.te laminate. 

A method of utilizing the dampino material comprising the composite laminate will be then described. Said 
composite laminates for damping materials are laminates wherein at least one outer layer is composed of 
l°Ti! ,1 at o- in,»rmPdi..p i;.ver,s interposed between the metal is composed of amorphous polyester 25 
'co^pM^n^e^o^6 above . In addition to the outer layer composed of 'fj^; °' j^^^^ 

Intermediate layers may be formed from metal. Examples of the structures of said composite laminate are as. 

follows: 

(i) Metal/Composition; 

(ii) Metat/Composition/Metal; 

(Hi) Metal/Composition/Metal/Composition; and 

(ivl Metal/Composition/Metal/Composition/Metal ... l.,^ 

Of thSse composite laminates, a composite laminate (ii) having a three layer structure is part,cuU.r y su.ab^ 
for use herein. Said composite laminates can be utilized in the form of a plate, cylinder, square pillar, or other 

"l^mpieTof metals constituting said composite laminates include iron steely c^PP^^^f "-l^^- f^f^^ 
steel and brass. While the thickness .of said metal is optional, it is usually in the range of 0 ^ to 2 mrn^ 
pfeferaWy from 0.2 to 1 mm. Further, the thickness of the composition layer .s optional, it is usually in the range 
of from 0.02 to 3 mm, preerably from 0.03 to 0.15 mm. 

' '';SZZ^:"s 'p'olye^ 'c ompositions according to the present invention have -c.lent ^^^^^^^ 
orooJrties to different materials such as metal, and have excellent damping performance. Accordingly, the 
Snrmateriar/^^^^^^ excellent initial adhesion properties and water-resistant adhesion properties and 
excSt damping performance, particularly at high temperature are obtained from such amorphous polyester 

'°WNeSresent invention is illustrated by suitable examples, the present invention is not restricted thereto 

unless othen/vise indicated. 

^^Sa^SliTby weight of acetone and 0.5 parts by weight of maleic -hydride was adde. 
dropwise to 100 parts by weight of an ethylene/1 -butene random copolymer having a '.''"'\°'Jj;!'' f"^ 
SSSe content of i mole o/o, and the components was mixed by means of a Henschel mixer. The reaction 
mixlr' w s":anulated at a temperature of 240°C by means of an ^^-"^^^^ j^^^^ 

obtain a maleic anhydride grafted ethylene/ 1 -butene random copolymer having a crystallinity of l^o/o, an Mt-« 
0 T/ 0 - an -ount of maleic anhydride grafted of 0.350/o by weigh,. This -"^^ -P^^^^^;^^^^^^^^^^^ 
to as%n unsaturated c-o-l.^^^ ^S^^^. 
qS^rbiXydro^ th^" b^^ 90/10/85/15/0.3 to obtain an amor- 

£s iolyesler hats I.V. of 0.85 dl/g. This amorphous polyester is referred to as an amorphous polyester 

"The'^eSsTl) an?.";) Se'Jcnbed above were mixed in weight ratios shown in Table 1. During mixing 
gamma g c dox iropyl rimetS" was added dropwisely as a silane coupling agent (C-D in an amount 

on ^rt t^rweSJer 100 parts by weight of ,he total weight of (A-1) and (B-1 ) and they were mixed. 

he eact^^ m x'ure was granulated by means of an extruder having a diameter of -lO mm. and thereafter 
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film formation was carried out by means of a T-die to form a film having a thickness of 70 micrometers. 

This film was interposed between two low carbon steel plates degreased with an alkaline cleaner and having 
a thickness of 0.8 mm. and press molding was carried out for 10 minutes at a temperature of 190** C to obtain a 
damping steel plate. 

5 The resulting damping steel plate was subjected to a pealing test by means of a T mold having a width of 25 
mm at a pulling rate of 10 mm/min. A portion of the steel plates of both outer layers were cut. and a shearing 
test of core resins at an area having a width of 20 mm and a length of 10 mm was carried out at a pulling rate of 
10 mm/min. The vibration toss factor was measured by a cantilever resonance vibration decay method. The 
results are shown in Table 1. 

10 An electron micrograph of the cross-section of the core film obtained in Example 1 is shown in FIG. 1. As 
can be seen from FIG. 1 , the particulate portion is composed of a polyester and the polyester forms a domain 
phase. 

EXAMPLE 5 

15 Resins (A-1) and (B-1) were provided as in Example 1, and a modified polyolefin (D-1) consisting of a low 
density polyethylene, methacrytic acid and butyl acrylate was added to the matrix phase. Such resins were 
mixed in a weight ratio of (A-1)/(B-1)/(D-1) of 33/67/13. During this time. (C-1) was added as in Example 1. and 
a damping steel plate was produced as in Example 1. This damping steel plate was evaluated. The results are 
shown in Table 1. 

20 

EXAIV1PLE 6 

A damping steel plate was produced as in Example 5 except that an ionomer obtained by treating a resin 
(0-2) with a sodium ion was used. The resulting damping steel plate was evaluated. The results are shown in 
Table 1. 

25 

EXAfvtPLE 7 

A damping steel plate was produced as in Example 2 except that the amount of the silane coupling agent 
(C-1) added was 0.5 parts by weight per 100 parts by weight of the total amount of (A-1) and (B-1). The T 
pealing strength and shearing strength of the resulting damping steel plate were 20 kg/25 mm and 120 kg/cm^. 
30 respectively. 

EXAMPLE 8 

A damping steel plate was produced as in Example 7 except that the amount of (C-1) added was 4 parts by 
weight per 100 parts by weight of the total amount of {A-1) and (B-1). The T pealing strength and shearing . 
35 strength of the resulting damping steel plate were 25 kg/25 mm and 180 kg/cm^, respectively. It was slightly 
difficult to form a film having a thickness of 70 micrometers. 

COMPARATIVE EXAMPLE 1 
A damping steel plate was produced as in Example 1 except that the resin (A-1) and silane coupling agent 
40 (C-1) were not used and that the domain phase was formed from only Kodar^ PET G 6763 available from 
Eastman Kodak. The resulting damping steel plate was evaluated. The results are shown in Table 1. 



COMPARATIVE EXAMPLE 2 
A damping steel, plate was produced as in Comparative Example 1 except that the domain phase was 
45 formed from the resin (B-1) described in Example 1. The resulting damping steel plate was evaluated. The 
results are shown in Table 1. 

COMPARATIVE EXAMPLES 3 THROUGH 6 

Films were obtained as in Example 1 except that no silane coupling agent (C-1) was used. Further, in order 
50 to improve the adhesion strength, each of the films was interposed between two maleic anhydride-modified 
high density polyethylene film having a thickness of 15 micrometers to form a three-layer film. The three-layer 
film was processed as in Example 1 to produce a damping steel plate. The damping steel plate was evaluated. 
The results are shown* in Table 1. 

55 
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COMPARATIVE EXAMPLE 7 

Example 1 was repealed except that the weight ratio of the resin (A-1) to the resin (8-1) was 20:80. During 
film formation by means of a T-die, it was difficult to obtain a thin film having' a thickness of no more than 100 
micrometers. 

As can be seen from the results, the damping steel plates formed from the first amorphous polyester 
compositions according to the present invention simultaneously satisfy characteristics of the damping steel 
plates required for automobile engine peripheral uses (such as oil pans and cylinder covers), i.e.. three 
requirements: a T pealing strength of at least 10 kg/25 mm. a core shearing strength of at least 100 kg/cm^ and 
a high value of a vibration loss coefficient r| in the range of from 80" to lOO** C {at least a portion thereof exhibits 
a r| of at least 0.1). 

EXAMPLES 9 THROUGH 12 

(A-l) and -(8-1) prepared in Example 1 were used in weight ratios shown in Table 2. During mixing, talc 
manufactured by Nippon Taruku (Micro Ace P-3 having an average particle diameter of 1.8 micrometers) was 
mixed as a filler (0-1) in an amount of 1 part by weight per 100] parts by weight of the total weight of (A-1) and 
(B-1), and gamma-glycidoxypropyltrimethoxysilane was added dropwisely and admixed as a silane coupling 
agent (C-1) in an amount of 1 part by weight per 100 parts by weight of the total weight of (A-1) and (B-1). 

The reaction mixture was granulated by means of an extruder having a- diameter of 40 mm. and thereafter 
film formation was carried out by means of a T-die to forfn a film having a ttiickness of 70 micrometers. 

This film was interposed between two low carbon steet plates degreased with an alkaline cleaner and having 
a thickness of 0.8 mm, and press molding was carried out for 10 minutes at a temperature of 190**C to obtain a 
damping steel plate. 

The resulting damping steel plate was subjected to a pealing test by means of a T mold having a width of 25 
mm at a pulling rate of 10 mm/min. A portion of the steel plates of both outer layers were cut, and a shearing 
test of core resins at an area having a width of 20 mm and a length of 10 mm was carried out at a pulling rate of 
10 mm/min. The vibration loss factor was measured by a cantilever resonance vibration decay method. The 
results are shown in Table 2. 

EXAMPLE 13 

Resins (A-l) and (B-1) were provided as in Example 9, and a modified polyolefin (E-1) consisting of a low 
density, polyethylene, methacrylic acid and butyl acrylate was added to the matrix phase. Such resins were 
mixed in a weight ratio of (A-1)/(B-1)/(E-1) of 33/67/13. During this time, (C-l) and (D-1) were added as in 
Example 9, and a damping steel plate was produced as in Example 9. This damping steel plate was evaluated. 
The results are shown in Table 2. 

EXAMPLE 14 

A damping steel plate was produced as in Example 13 except that an ionomer obtained by treating a resin 
(E-1) with a sodium ion was used. The resulting damping steel plate was evaluated. The results are shown in 
Table 2. 

EXAMPLE 15 

A damping steel plate was produced as in Example 10 except that the amount of the silane coupling agent 
(C-1} added was 0.5 parts by weight per 100 parts by weight of the total amount of (A-1) and (B-1). The T 
pealing strength and shearing strength of the resulting damping steel plate were 20 kg/25 mm and 120 kg/cm^, 
respectively. 

EXAMPLE 16 

A damping steel plate was produced as in Example 15 except that the amount of (C-1) added was 4 parts by 
weight per 100 parts by weight of the total amount of (A-1) and (B-1). The T pealing strength and shearing 
strength of the resulting damping steel plate were 25 kg/25 mm and 180 kg/cm^, respectively. It was slightly 
difficult to form a film having a thickness of 70 micrometers. 

EXAMPLE 17 

A film was tried to be produced as in Example 10 except that the amount of the filler (D-1) added was 0.5 
parts by weight per 100 parts by weight of the total amount of (A-l ) and (B- 1 ). It was observed that the mixture 
exhibited slight blocking during granulation. 

EXAMPLE 18 

A damping material was produced as in Example 10 except that the amount of the filler (D-1) added was 4 
parts by weight per 100 parts by weight of the total amount of (A-1) and (B-1). The T pealing strength and 
sheanng strength of the resulting damping material were 12 kg/25 mm and 130 kg/cm^. respectively. Such 
properties were unstable. 
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COMPARATIVE EXAMPLE 8 

A damping steel plate was produced as in Example 9 except that the resin^A-1). silane coupling agent (C-1) 
and filler (D-1) were not used and that the domain phase was (ormed from only Kodar<» PET G 6763 available 
from Eastman Kodak. The resulting damping steel plate was evaluated. The results are shown in Table 2. 

COMPARATIVE EXAMPLE 9 * 

A damping steel plate was produced as in Comparative Example 9 except that the domain phase was 
formed from the resin (B-1) described in Example 1. The resulting damping steel plate was evaluated. The 
results are shown in Table 2. 

COMPARATIVE EXAMPLES 10 THROUGH 13 

Films were obtained as in Example 9 except that the silane coupling agent (C-1) and filler (D-1) were not 
used. Further, in order to improve the adhesion strength, each of the films was interposed between two maleic 
anhydride-modified high density polyethylene film having a thickness of 15 micrometers to form a three-layer 
film. The three-layer film was processed as in Example 1 to produce a damping steel plate. The damping steel 
plate was evaluated. The results are shown in Table 2. 

COMPARATIVE EXAMPLE 14 

A damping steel plate was produced as in Example 10 except that (A-1) forming the matrix phase of 
Example 10 was replaced with a mixture of a resin (A-1) and a maleic anhydride-modified high density 
polyethylene having a crystallinity of SOO/o in a weight ratio of 7:3. The T pealing strength of this damping steel 
plate was low (2 kg/25 mm) and poor. 
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rOMPA RATIVE EXAMPLE 15 . , 

"Sample 9 was repeated except that the weight ratio of the resin (A-1) to the resin {B-1) was 20:80. During 
film formation by means of a T-die. it was difficult to obtain a thin film having a thickness of no more than 100 
rriicrometers. 

As can be seen from the results, the damping steel plates formed from the second amorphous polyester 
compositions according to the present invention simultaneously satisfy characteristics of the damping steel 
plates required for automobile engine peripheral uses (such as oil pans and cylinder covers), i.e., three 
requirements ■ a T peaking strength of at least 10 kg/ 25 mm, a core shearing strength of at least 100 kg/cm^ 
and a high value of a vibration loss factor r| in the range of from 80° to 100° C (at least a portion thereof exhibits 
a Ti of at least 0.1). 

An electron micrograph of the cross-section of the core film obtained in Example 10 is shown in FIG.2. As 
can be seen from FIG.2. the particulate portion is composed of a polyester and the polyester forms a domain, 
phase. 



Claims 



1. An amorphous polyester composition comprising (A) a low crystalline olefin polymer modified with at 
least one unsaturated carboxyliq acid or derivative thereof. (B) an amorphous polyester and (G) a silane 
coupling agent, wherein (A) is present in amount from 300/o to 6O0/0 by weight and (B) is present in amount 
from 400/0 to 700/o by weight based on their combined weight; (C) is present in amount from 0:05 to 4 parts 
b-y weight per lOO paris by combined weight of (A) and (B) ; and (A) forms a matrix phase.. and (B) forms a 
domain phase. 

2 A composition according to claim 1 wherein (A) has a crystallintty of from QO/o to 20o/o. 

3 A composition according to claim 1 or 2 wherein the unsaturated carboxylic acid or derivative is 
maleic acid, endo-cis-bicyclo(2.2.11hept-5-ene-2.3-dicarboxylic acid, or an acid anhydride thereof. 

4 A composition according to claim 1, 2 or 3 wherein from 15 to 100 mole 0/0 of the dicarboxylic actd 
component of the amorphous polyester (B) is isophthalic acid and the remainder is terephthalic acid, and 
wherein from 5 to 90 mole 0/0 of the dihydroxy compound component is 1,3-bis(2-hydroxyethoxy)benzene 
and/or 1 4-bis(2-hydroxyethoxy)-benzene and the remainder is ethylene glycol. 

5. A composition according to any one of the preceding claims wherein the silane coupling agent (C) is 
gamma-giycidoxypropyl-trimethoxysilane. 

6 A composition according to any one of the preceding claims wherein (A) is present from 400/o to 50o/o 
by weight. (B) is present from 50 to 6OO/0 by weight and (C) is present from 1 to 2 parts by weight per 100 
parts by weight of the total amount of (A) and (B). ^ . . 

7 A composition according to any one of the preceding claims which also comprises (0) an inorganic 
filler in an amount of from 0.5 to 4 parts by weight per 100 parts by weight of the total amount of (A) and 
(B) 

8. A composite laminate comprising at least one outer metal layer laminated to a layer of a composition 
as claimed in any one of the preceding claims. • , • o 

9. Use of a composition as claimed in any one of claims 1 to 7 or a laminate as claimed in claim 8 as a 

damping material.' 
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stalline polyolefin modified with unsaturated carbox- 
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^performance, and therefore a damping material hav- 
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O resistant adhesion properties and excellent damping 
^performance, particularly at high temperatures can 
UJbe obtained from such an amorphous polyester 
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